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Jmong problems of a technical nature which require solution in the chlorine
industry duing the fourth Five-Year Plan, the problem of the methods of chlorine
production is of the utmost importance, Not only mast the requisite amount be
produced, but chlorine must be produced by a more modern method, insuring a
simplification of the process. It mst de cheaper and & high-grade product.

Selection of technicael methods of yroduction in the chlorine industry ia
not as simple as in the soda industry whors the one and the same method has
predominated for nany years. Teotrolysic methods in the chlorine industry ore
constently being improved. It is clear from this that we cannot limit our-
selves during the curreat Five-Yoar Plan to methods in use today, vhich are by
no means poor dut which are not based on the use of the diephragm. It will aleo
be necessary to devote attention to the meroury method of electrolysis and to ™
utilise the highly concentrated and pure alkall obtained in thie manner for the .
storage-battery indnstry, the artificlel-silk tndnstry, etc. We believe that
1n tho next Lfew years it will be poselble to carry out in good time the recom-
mendations made by our specioliwts u long ¢ime ago to have in the Soviet Union
soveral installations based on the mercury method. It 48 trueo that the norewxy
method in use todsy haa two aystems, the horizontal end the vertical. Which
of the two eystems should be amelected? Some of owr epecialistes are definitely
prejudlcsd ageinst the vertical system. We think, however, that 1: is more
expedient to follow both ccurses,

When construoting nev mercury cells with a horizontal cathode, it is
susential to incorporate the principle of building them from separate, less
cuberBome oLeaonts (frame or acllapeibla-typa cslls).  Hew ddsk~shaped nercury
cells should be constructed using lese volrme of mercury. Cunstruction of
nercury cells with a nonrotating verticsal sathode wo fa» crn be only of en
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The 3ncorporation of the mercury method brings up the question of combin-
ing this method, based on the use of szmalgsm, with other precessen, chisefly on
..A smallar sanle.  Some pro a. hawavar. in tha aevent of thelr sneessq. may . ., ... ... L

have great tachnical importance, The probleme of rocovering mercury for maxi- i Cnl
nim aeconouy in production likewise must not be disregarded. ) L

It does not follow, however, that methods based on the disphragm should peot
be made more efficient, Hers, too, new proceduree must be put ints practice
along the lines of intensification, mechanizstion, and rodernisation, as well
as in the improvement of the dizphragm, Future improvemwuts are even feasille
in such widely-used cells as the cylinder cells, for exam:le. In the USA and
Bngland, there are 2 number of types of this cell., Two erterprises in the USA
are using modified Hooker-Windecksr cells for slectolysis installations, Other
‘modifications of the cylinder cell are entirely poasibdle.

A fuitful field of endeavor along thees linee lios before designers and
research workers.

The above-mentioned measures will reise the scuipment af tha mast imnertant
shops of the chlorine Andustry to a high technical level, redvce capital ex-
penditures, improve operating efficlency, and raise the quality of the finilshed
product.

Conditions vnder which elsotric power is supplied play & very Suportant
role in the enccess of electrolyasis of the chlorine industry. Uirect-current
eleotTic power is naturally of prime importance, However, the prodlem ¢ i
charging cells with direct current becomss increasingly difficuls with locreased
loading of chlorine cells. If we select & D,0, voltage of 150270 v to charze
modern cells which have a load cspacity of 12,000-15,000 amp, we will de unahle
to use mercury rectifiers, If 700-800 v are selected. we can nss meroury
rectifiers, but we mst use such a large mumber of cslls (180) 2u the circuit
thas the linss may be overloaded, Future enlargement of the basic eguinment
in the chlorine industxy (elecirolytic cells) chould be cerried out slowly and
only ir accordance with the general increase in the demand for chlorins and the
power potentiel of the country. Currently the incorporation of sver a fow
horisontal or disk-shaped cells with a load capacity of 24,000 axdcres may
present & serious problem to electricians, 3But 24,000 amp are the limit %o the
loading capecity only of horizontal mercury cells. Disk-shaped cells mey be
loaded up %0 40,070 amp, An installation with only one banik of such cells uning
270 v in the circuit will have the cepacity to produce over 20,000 %ons of
chlorine annually but will requirs the imstallation of a complex converter sub-
station with massive motor generators. If the voltage of the circuit is 700 v
and the cells are charged from mercury rectifiors, the production capacity of
s single bank: will be approximately 80,000 tons ammunlly, but 1t will be
hardly feasible to ground it in one spot. Whan designing equipmunt with un-
usally large electric parameters for our chiorine enterprises, it i1s necessary
for the slectricians of the chlorine industry to work closely with epncialists
of the power industry and prepare a mumber of drafis and models ef aprropriate
machines arnd rectifiers. XKlestricians must aleo plan for the use of a new-typo

. oonverter, the so~called contact rectifier, vhich *ransforms alterrating current.
into direct ourrent and which will give the chlorine industry a timoly com~
bination 6f tremsndous load capacity of circuits, moderate .voltage (150}, and
high efficlency.

Conaarning yaw mataerial nsed in producing chlorins by the aleciric methoa,

it has becomo necessary to supply each enterprise with raw material from a
dafindte danoelt iu onder %0 avold subjuciing the brime-purifisaticn system f¢

fluctuation,
" e 2a ‘ ‘ : L



of all, it is necessary %o mechanize the wnloading of freight cars (with booms,
grad buckets, pneumatics); secondly, any secondsry transfersnce of aalt from
varghouse to the plant sghould be avoided. Salt ghould be dissolved at the ware-
house by dirset washing with water op by electrolyte, For this purpose, cpen-
_Platform warahonees with spectalls sonzizicted Sioors {cemented, Finiated with’
. tiles) may be used, s well as closed contiguous vertical bunkere serviced from o
ebove by conveyers. For dlssolving salt it 1z expedient o use water from
Presmire condensers of the evaporsting plant, When using the mercary method, - ° o - BRI |
& thermal dalance in circulating brime must be sstadblished go that the loes of R
heet in the electrolyte on its vey from the calls to the warehouss for resatura-
tion and through the purifying station would correspord to the amount of hesat
regained by the brine in the electrolytic proceas. ‘

Considerable efficlency is neede8 vhen enteblishing eelt warehonses. . First. . .- e O e g .

A great dnal more attention than has been given heretofore mst be paid to
the problem : | purifyiug bdrine, The concept shal one 'f the features of tha
mexoury nethod is the adsence of & need Zor briiv purixication 18 falee. Elec-
$rolytic methods which use the dlaphragn as woll as the mercury cathode always
Toquire the most careful purification of drine, Purifisd brine for diephragn
cells should not contain more than .5 mg of ocalcium per liter, and not mere
then 4-8 mg of caloium per liter for mercury-cathode csils., Magnesium ehould
not be in excess of § mg per iiter for dlgphragn cells, while the pressuce of
- magnesivm in mercury.cathods cells is inndndweible, In addition %o this,
special attention ehould be patd to the fact that brine must be entirely clear,
A ocontinmous method purification nay be resvried to for diamphragm cells. For
neromry=cathode cells, which require special cars in purification, it is mora
axpadient ¢0 adopt the "elegzered” msthod of purification, in which the con-
tinoous output of drine takes place as a result of alternate carrying out of
an intermittent purification process in each of three tanks,

Despite the fact that prolonmc standing of brine after purification 1s :
practiced in the existing chlorine enterprises, 1t has beon recogniszed that
filtration of brins ia neocsesary,

¥ith respect to the content of sulphate dons in purified brine, not more S
that 2-3 gr per liter should be alloved, otherwise purification with harium FREAIE
salte becomes necessary. . : _ o

When incorporating the nercury method of electrolysie, a method of de- :
chiorinat.or st be adepted prior to resatureting the impoverished anolyte, '
In this oonnection a prywiocal method has been introduced $-~to the industry, -
vhich is beged on the ramoval of chlorine from the anolyte by vacuum, Be- -
sides this, thore is another sethod of dechiorination whereby the anolyte ie
sllowved to pass through a layer of wegte graphite anodes. The latter method
is moro suitable for us, It 4s necessary to dear in mind the fagt that this
method is simpler to adopt but roquires more carefuli conrol. It should De
takten 1ato consideration that in the first method ths chlorine that has been
drarm off 18 directed into a common receptacle, while in ths second method
thora is veste of chlorine {approximately 1 percant),

Vith respect to electrolysis plants, cur problems boil down to elevating

to a high technical level the maintemance and operation of equipment. The . .
slectrolyeis room must spariie with oleen oells, pipes, pumps, motors, storago
tanks and auxiliary equipmens, First of all the cells proper and chloring
Pipes must bo absolutely ges-tight snd sll iiquid conMctors mst te in per )
fect oundition. Repair crews must ta responsidle or maintaining cells in a ¥
gastisht condition. It is untainksble to maintain chlorine equipment in . K |
gondition Athont metnsodning a5 adequately iarge machine shop ror timaly ful~ :
" fillment of emergency, preventive nainteusnce, repelrs, However, thic is ~ot

the sutire problem. i
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o Sk:lllfu.l__ sorvice operations, proner orgonizetion of: guch. dperstions; and

“’the degree to which a plant is oquipped with neceasary instrumente and apnii-
exces for checking, regulation, end automatic adjustpment playe o subetantisal
role, . :

L While pldoing béfore the péracnnel of the chlorino industry the task of
reising the level of electrolysis aquipment maintenance, 1t is neverthsloas BN
nscessaxy to require the planning organizations and the edminietration to ey e
mors attention to these problems, Shops are far from identical, Shops pro- .~
dueing chiorine cannot be bullt as low and with such a small Cuwic cotiteuld as -
other hazardless shops, As e rule, there should not be any odor of chlorins ' -
in the electrolysls roome, A eupply of air ig nacessary as a means for air
conditioning the electrolysie room in the svent of accldental or momentery .
disruptions. The electrolyeis room should be high and wide, with lighting i
odtained through wide windows which easily open out in%o the atreet, and with’
glose doors. This care and cleanliness also applies to auxiliary buildinge

In connection with basic equipment~-the colls—unsed in elactrolysis, o’
systan ehould 19 sstablished throughout whereby each cell would have a numbor-
and 1ts own card in the eenior foremanie card file, wherein the condition of ' .
the cell would be indicated. This ig very important for checling and testing, ..
"Application of antioorrosion paint snd constant repeinting should bs made & L
regular practice in electrolysia. The more oréerly and cleaner the electraly-
eis room, tho less chance of prodoction lodses and loskage in the current. )
This 18 especially important in the pressnce of a voltage of 500800 ¥ in the -
s e electrolysis circuit, . : i e

A great deal of attention must be pais to supplying the chlorine industry
. with graphite anodes, In connectior with the drop in the production of the -
\ S main electrole plant, the organization of anode production in 2 nev plant mmat
e carriad out efficiently and speedily. We are confrontsd on the one hand,
with the problem of pramoting %he most rapid implementation of acquired ex- ... .
Perience in tho nwr elecirode Plant end, on the other, of lutroducing, through
research and experimentel work, new measures which are vital for bringing the:, . .
quality of ancdes up to the required perfection. In euch & ccmplicated process
a3 the production of graphite ancdes only the simultaneous work of speclalists
of the chlorine industry and fpecialists of the electrode profession can dbring: :
about tha fihal formulation of ney techniques for producing ancdes for. tho ! c .
chlorine industry, . ST e S :
Concerning the problem of asbestos laphragn for celle, it 18 esaential’ .
- henceforth that Soyuzasbest /Union Asbestos Industry/ be enadled to produce |
tyre *I* asbestos for the nesds of the ohlorine industry, Apart from thie, .
the Asbotekhnika Trust mst succaed in improving 1ts technologioal Drocese of ..
Paper production,  If thoss technical improvenents at tue given snterprise ars - S
not feasidle due to technical reasons, production of asbestos paper for the S
chlorine industry mst be turned over to anothor enterprise, HWe 4o not bolieve i *
that 1t 42 expedient for the Ministry of Chemical Industry to have control of = .
the production of asbestos peper, There 48 no need in encumberdng the chlorine
industry with the execrttion of immediate assignments Partaining to the parsr
" industyy, :

1t 18 ‘me that the futurs use oi‘\f{ookezlktype cells with a malded asbestos’
dlaphragn 1s not to be exclude + but thie does not solve the problem regerding
tho quality of acbestos paper for other plents, : ‘

¥ith respect o work in the field of cathodas for tha shlorine fndustes ' : Ty
Tedustion of the cathode potential snd selection of suitable materials und e o RRCE TR -
shapes £or cathodut may Le considersd important smong ths fmmediute provlems, ; e
The problem of perfecting anods clamps and reducing voltage loss in these
cconections is already being worked on, The tremaining prodlem entaile dringing

._4-
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the experinents to a conclusion snd putting thed into wide pradtice,  Mesvem i

ing the method of copper plating anode electrodec at poinis where current-
L conducting busbars are attached is also of intersst, A mothod should also de
“ai ... . worked out in the impregnation of graphite-ancde electrodos so that the
impregnating substence would pags under pressure I'vom Vhe-Cenver ol the oXaT
trode to its outer eurface. .

Proviously ve mentioned the problem of gastight cellas and pipee in elec-
trolyesis. Such leekproof measures may be maintained up t0 certain physical”
1imite. Vhen the eguilibrium between generation and. take-off in the chlorine
plant is wpset, the preesure of chlorine in electrolysis may ~ise to such

' helghts that leckage of gae will occur. A definite step ahould be taten to ia-
troduce eutomatic regulators which would insure automatic roversel of the.
£1lov of & portion of chlorins into on chsorption apparatus vhen the pressure
excecds the normal limite. Experience hae shown that in ouch tases it is
more expedient to "destroy® (abeorption by elkall) some of the chlorine
rather than to subject the established system of electrolyeis to fluctuation,
Actus)ly no "destruction® of chlorine tales place, since under proper planning
the excess bleaching liquid that is obtalned in theae instancos may be used
 for bleaching or sapitation purpoees. At any rate, from the point of view
of the electrolysis systen, accident prevention and sanitatlon will make &
censiderable gain. .o

In the fiold of chlorine condensstion there is the problem of continuving
with tho conversion ¢f surface and spriniier chlorine condensers to compound
condensers, Inconveniences encountered with the latter in respect to channel-
1ing chlorinated water into pipos muet be removed by having this water return’
4o mixing towers efter it has boon passed through intermediate condeneors.. o

There 48 nothing now in the procees of drying chlorine. 1t ts merely:

neceseary to intioduc~ improved methods of distributing (spraying) sulfuric acddiii e

inside the drylng towers and to psrfact the sonstruction of the towers: by cover-
ing the inside of the towers with £iln. of chlorovinyl resinas.’ REIRIN AR

. In transporting ollorine the problem fas ariaon of tho &ﬂé:ﬁﬂg qim;;ng
1nto a nonliquid state duve to uee of multistage pumps. e e I e

When adopting the mercury mathod, onie must bale into account the procance:.
of o somewhat larger emount of hydrogan in the chlorine than in methods in vnich . .
the diephregn s used. When liquifying such chlorine, it is necossary to wori -\
at lowered coefficients of liquifaction in oxder o avodd exceseive concentration:ii

of hydrogen in tho waste gas, Thoso conditions wmust be considerad when planning '’
sppropriaté installations for 1iquifection, In electrolysis, the presence of

in the chlorine in mercury cells should not cause any complications
1f proper attontion is paid to cells when they are being £illed, ;

When using morcury cells, special attention must be pald to the way in
which mercury is handled, since the loss of this very valuable metal may
pevarely affoct the entire economy of chlorine production. A conaideradle
apount of morcury is carrisd off in waste paterials from tho hydroger demuderss::
Depending upon the future purpoce. of thle hydrogen, some eort of method ghould
ts selected %0 Temove the mercury from it, If, Tor cxample, ‘dry hydrogen is -
necaseary in order to odteln ary hyérogen chloride, a methed of super-eooling
must. be selectod L0 remove nercury, svsn 47 this method 4# complex-ard cootly.
1f hydrogen requires the ugual molgiure, then in order to romove mercury tho
shamical mothod (nonchiorine anolyte} of ebsorbing mercury may he used to a
certein degree. Further cleaning and recovery & ‘Teaction products Ly means
of activeted charcoal ig necassary.

1n modern tochmologzy, hydrogen is 2 very velusbla proéuct and hes verlel
wsee. That 38 why chlorine industries showrd etrive to ume overy cutlce meter
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of hydrogen. . The latter 53 used in welding, in . lehoratories, and in varicus ..
hydrogenation processes in organlc chemistry. The degree to which the plan
for the use of electrolytic hydregen should be worked out in detail denendsa
upon the degree to which the balance of chlorine is being worked out in de-
tell in chlerine industries, Vhen planning chiorine enterprises, vtilizntion
of the ontira chlorine end hirdrogen produced must be foreseen, Rxparience has
shown that proper utilizetion of hydrogen mey sffect favoradly the thermal

and finenciel balence of o chlorine enterprise. Chlovine plants must be pro-
wvided with hydrogen gee tanks end compressor stations. The ensulng expensos
nmay be well worth it.

Concerning liquid chlorine, there iu the nroblem ¢f inereesing the pro-
duction, When handling compreszed chlorine, the sefeguarding of an installo
$19n with reinforcing materials (grapnite lining) and squipment (chiefly
fittings) for the timely fulfillment of meintenances, proventive maintenance,
and capitel repairs has spscial signifloance, A guaranteod supply of con-
tadnors aend » stealy market are also very important. In «’ditdon to this, 1t
ia importeant to thoroughly analyze the advanteges snd dleadvantegee of the
methods of 1iquifying chiorins through deep refrigeration w'th and withouk
the preesnce of compreesors, as well as the method of 1iquifection under high
preseure and water cooling, and to select ons or the other method for the
future. The intoduction of chlorine gas tanke 16 eweiting ite {wrn. More
machinery for preparing containers should be worknd out for large liquifying
plante. : ;

In the £ield of chlorine bleaching-compousd, production, practical.y opeale
ing, the moet useful is the production of a high-grode stable prodvet Af pro- . .
duction of Dleaching or dloinfecting chlorine in the form of a blezching : TR o
povder 18 to be contimued. Neverthelees, the bulk of bleaching chlorine mush SR
Yo delivered &s liquid chlorine, ospecially to large cellulose enterprises.’ '/ L
In the production of the hleaching powder, the installations concorned aro
faced with the problem of searching for new souipment which would be lighter .
and more modern than the Balman chambore. /180 of intercst is the use of 3 fi
compact apparatus in tho shape of horizonte!. revolving and norrovolving drums. . ..
or spparatus in the shape of emall mechanizid chembera with high outpui R

capacity.

The industry faces the problem of ulsimately mastering the tochnology of
producing high-grade, solid hypochlorite. <The possible socales om vhich it
can be prodncad is atill. not cleer. It is e fallacy to think that sub-
stitution of Lleaching powder with such & fine product is imminent. Ita
conjuncturo with chlorite aleo is mot clear, ) ) )

The problem of the production of thlorates 1s somswhat complez. When
selecting a me%hod of production it is important to take into account the
demand for both chlorins and alikeli. The chamical process has the advantage
14 that a good portion of elactrolytis chlorine is absorbed. In addition,
alkali, a product which is valusble for the market, is loft over ae waste.
¥When the ase of ceustic alkall is necesssry in cortain inetalliations, the
chemisal mothod of chloraste producti n has the above-mentioned adventages
over the olectrolytic method. If there is o shortsge of chlorine =nd there e
a0 acube nesd for the prodmetion of alkali (4f thero is An reserve & largd

- supply of cavatic alkall in sode el érprises), the electrolytic method has =
the sdvansege in cldorate production. In this instance, in addition to the
main product, chloratos, hyd-ogen will de odtalned as waste,

. Urgent protlems in tha product:on of synthotic hydrochioric acid in-
clude only the mastering of working JithL low-grade chiorine, mathocs of
. prrifiestion from bromine. and utilization of now materisle, especisllz
grephite, when producing 2quipment for condonsing the gan, The problems of
- 1iquiftcation of lydrogen chlorids ncnains unsolved. One shonld $eke inSo
consideration that & considerable snount «f hyirochloric acid wil) be

Y
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obénined as . ssoondary product whén producing organic. prodncts. In isolated

¢eses the following question may arice: which will bo more economlc &% the -
time, to produce chlorine at the required rate and sel). the waste hydrochloric

..2¢3d in the marlret  &o nenvansss the hpdwschloric -scid cdtained as SEERERET: Rl

~ into chlorine and hydrogen by the elactrolytic method, or. perhéps, to oxldize

chlorine in furneces by a chemical procees? Preliminary processing of both
metheds in the dissoclation of hydrochloric acid may be of interest in the
fature,.

The need .for taking on production of ferric chloride, alumi mm chlorids;”
and a mumber of other inorganic chlorine compounds is obvious in itself.

Concerning the third product of elsctrolysis «— alkali (caustic scda or -
csustic potash) - we are faced with problems in technology as well as in the

Sypes and quality of products,

In connection with the technolozy of reprocesaing alkalies obtained in
diaphragm cells, the problems chiefly center around the evaporation procass

wherein a broadcr application of the centrifuge for separating salt is necoo-

sary. In cennection with thig, the aystem of cleaning the sait must e meds
more efficlent. This should roduce the amount of weghing water and subse-
quently the coneumption of vapor in the egvaporating process, .

Alsc to be taken into account ie the poasibility of efficiont control. of.

cerroelon in vacuum apparatus used in the second stage of ovaporation (ranid-
apparatus ctoge) by mesns of constructing ehields Zor the c. sbode’ in'heating”
chambers, At this point mention should te made of the fact that the wse of
acopper heating chembers will be ‘Justified in the evaporation process used on

‘alkelies,

Among the moasures lecdiug to tho removal of residual nait't"mtﬂv'allmi_t-" T

after evaporation (and this ehould be in mind) ie the method which employs E
& more prolorged settling of the alkals with simultaneous cooling, Concern~: '
ing processes of chemlcal purification of alkali af'ter evaporation, it can’.
be seld that the orystal hydrate method which has boan used for & long time’

b7 industries abroai 1s nvt of interest to us oinco practice has shown 4t.- "

$0 be expensive becanse of the necessity of repeating tho evanoration of R
alkall after the cryotal hyidrates have sottlel. Our problen is to adopt’ ...
elther the culphate or the ammonium methed. Prgparations for research snd

experimentation necessary along thie line should be e problem for our re~ '_“'  i

search workers. The question, however, is diroctiy rolated to the amount A
of pure alkall which will be at our disposal as a result of the application'
of the worcury method, It s rocesssry to keocp in mind that alkalies ot~
tained from the sodu-producing plante usvally satisfy the requiremence in
the production of synthetic alksll, while alkalies derived from the mercury

method not only offer a sopply of a highly pure product but may be blended %

to enrich the correspesidng alkalles obtained in dlaphragm cells. As a

result of this, pecheps there will be no need to purify lyes produced in

dlephragn colla. 7he problem hore consists morely in distriduting alirait
oequally amons; the appropriate concumer groups. . .

In the field of selestion, types of allkalies should be producad which
would render thew more readily feasible by the consumer. - Thet is why, in
addition to liquid and fused allall, produotion of tho comnodity in flaly,
lump, and powdered forms must be adopted in the future. Concercirg the proc--
288 of fusing alkali .3t chould o neled, howsvar, Shal bhe scale oa which ihe
procass is spplied must b2 in strict accordance with actual demand for the
fused product.. Daslcally, supplying of ‘liquid alkali should be organized and
large-scale transport of liquid alkali in ths nowest tyres of tanks shovld be

adopted in order tc insure sufficient preservatitn of heat in the jrodict cux-.

ing the journey so that ihe product remains in a liquid state during the entir
time 2nd will pour out of tie {anks z2asily and quickly,
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Paralleling the method continuoue fusion of alksli which:is DeAng ads . i s b
vanced by some workers of the sods industry, the methed which employs con-
timmous production of either hgi-purity-fused or flaky alkeli directly from
the mercury cell demders must bo promoted in the chlorine industry.

" For fusing iron-free alkali 38, either nickel or nickel-»lined bonere \1111‘
have t¢ be used,

In the realm of automatic aschinery,-squipment for automatic verning and
eufomatic disconnectlon of cells ymst be available for the mercury mebhod in
cage of disruptions in vork o7 tho mercury pumpe and other disorders. Warning
apparatus should be relisble, 'Simultaneons 1ight and sound werning is beat.
Automatic warning is necessosy in the event of changes in the concentratione
of hydrogen in the chlorine and oxygen in the hydrogen. It would de of bene-
1% to have on hand on entonatic control for contrelling the liquid level in
tanks. The prescnoe of au'omatic equipment for discovering grounding in
cells is very important i electrolysis. The industry must be adeguately
equipped with different Jinde of meters to calculate intermediate and mein
production output, Autcsatic mechinery must be widely applied in the chlorine
indnetry. This will inmre great stadbility in the processeu.

Aside from problous of e technical nature which heve been exsmined sbove,
we mst pause over the 1.:oblems of transporting chlorine products,

As 1iquid chlorine is used more widely, it will be necosaery to devise
& more modorn method f£rx transporting chlorine, The fact must be telzen into
account that we will probably deal with land, water, and alr transport of -
1liquid chlorine. Cen'ral bass warchouses will bo nueded, as will fiuing. h
refilling, and distribating stations with suitadle pump installations; fank .
cars; and river end ccean tankers, There will slso be & neea. for appropviate ’
persornel to maintaly and supervise this vast econsmy. g

The samo condit.ons must obtain for supplying the national economy with
other chlorine prodvsts (denompo-ers. ddeinfactante, etc.).

The conclusics. should not be drswn from the forego:lng. hwever, that
the transportatior of 1iguid chlorine ie an indcpondent goal, i

The less chlorine leaving an enterprise in an wuprocessed fom a.nd tho
more remaining wi‘hin the chlorins emterprise for procsssing, the sreater is-
the euccess of $l.2 chlorine induet=y. Combined production hae great S.mportance A
in the chlorine :.idustry.

A consiGeraile 1ncrc9,se in the consumtion Lpic~ probably product' onT of i
hydrochloxic ac!d s also vary important in order to satiefy the demands of =~ "'
new industrios. Production of chloride derivatives of metals and metalloids :
(ferric chlorile, aluminum chioride, silicon tetrachioride, titantum chloride, : .
chiorine deriv.tives of phosphoras and antimony) may use up 2 considerabls
quantity of crlorine just as well-organized measuree in the £ield of public
health and purification of drinking and vaste woters do. RBetimates of chlorine
to be used i the produchlon of organic chlorine compmmde were preeonted 1n
S. Ya, Payr-ateyn'sarticle (mmn Prom, No 12, 1948).. ... R

In dioussing the posu'bnity of eatiefying the chlorine demand. Ya. R,
Gol'dshteyn's remark (Khin Prom, No 5, 1946) ehould be taken into consideration:
TDurirg the wer more than a half of the plante of the Soviet Unlon's soda
industry weso located in th. aree occupied by the Germans.” These planta are
consequent’y being revuilt, Thie mears that the probdlem of the chlorine. in-

. dustry for the ooning years consists in forcing somahat the potential uses
of chlorfie to vhs extent that the smount of slectroiytic alkali which would
ba obtaired in the process would compensate us during the tcmporary decreace
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in the pmd‘.‘uc\t_ionl oapae&.ty __o_if the cauetic soda plants,..

imong the problems of a general and orgemdzationsl nature, the most ime
portant is tho prodlem of cresting an atmosphere in the chlorine industry which
would stimulate search for new ideas and wonld contribtute to speedy and wide
oxperimentatinn and agoptation of these ideas. Tires groups of thinkers, ihs
producers, the research workers, and the planners, participate in the introduc-
tion of new fdeas. As experience hes shown, direct cooperstion of all three
groups gives the best and quickest results. That is why the frequently notice-
sbls separation, for axample, of the resgerch vorker from the producer ox the
planner from the research worker and produser hempers the process of intro-
duoing new ideas. It is possible, for example, to have a plant at one rlace
and the research and plamning institutes at another. Ac a result, lasa would
be accompliched than when the producer, research worker, and planmer -are set
up within the plent. That is why 2 closer aassoclation of idoas and experiences
of the producer, research worker, and comstructor is sxpedient. Under such
conditdvns ‘there will be fewer distractions <1 more practical epplicakion,
Hore mggestions and inventions will be mads by designers, and the producer
RO will not be 4n 2 position to have new ideas imposed upon him, but, on the
R contrary, he 7lll dbe part designer and participent and interosbed in working
! out and formmlating these new ideas.
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